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ABSTRACT  
 

This paper critically examines the assumptions underlying Albert Einstein's Special Relativity Theory (SR), particularly focusing 

on its treatment of light behavior in different reference frames and the resulting implications for time dilation and interstellar 

travel. While SR posits that the passage of time alters with velocity, approaching a standstill near the speed of light, we argue 

that this relies on a flawed assumption about the simultaneity of light observation across different frames. Through a detailed 

analysis of optical laws and the behavior of light, this paper contends that the conventional interpretation of time dilation and the 

possibility of faster-than-light travel may need re-evaluation. We suggest that time, rather than being a manipulable physical 

property, should be viewed as a metric for changes in velocity, calling for a nuanced understanding of its role in physical laws. 
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INTRODUCTION 

For millennia, humanity's enchantment with the night sky has 

not only fueled myths and spiritual narratives but has also laid 

the groundwork for profound scientific inquiries. This celestial 

expanse, once considered the dominion of gods and 

supernatural forces, has been reinterpreted through the lenses 

of astronomers and physicists who recognize those distant 

twinkles as stars immense nuclear furnaces whose light 

traverses’ unimaginable distances to reach our eyes. 

The quest to understand these cosmic distances began with 

early astronomical observations and evolved significantly with 

contributions from thinkers like Stephen Hawking and Kip 

Thorne. As Hawking and Mlodinow (2010) explore in their 

works, what was once the realm of the divine has become a 

subject of empirical and theoretical scrutiny. Thorne (1995), in 

particular, elaborates on the vast scales involved, illustrating 

that even traveling at the speed of light a speed once thought 

unattainable the journey to these stars would exceed human 

lifespans, confining interstellar travel to the realm of dreams 

and theoretical physics. 

The shift from mythical interpretations to scientific analysis 

reached a pivotal moment in the early 20th century with Albert 

Einstein’s introduction of the theory of Special Relativity, as 

he detailed in his seminal work, 'Relativity: The Special and 

General Theory' (Einstein, 1920). This theory proposed a 

radical new understanding of time and space, suggesting that 

time itself could vary with the velocity of an observer. 

According to Einstein, as an object approaches the speed of 

light, time within that object slows relative to stationary 

observers ultimately halting at the speed of light. According to 

Einstein’s Special Relativity, time within a moving ship 
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becomes malleable; as the ship approaches the speed of light, 

time dilates, and at the speed of light, time effectively stops 

(Carroll, 2019). 

This revolutionary idea has not only expanded our 

understanding of the universe but has also permeated popular 

culture, inspiring visions of futuristic space travel where 

humans traverse the cosmos in vessels unaffected by time. 

Such scenarios, while captivating in science fiction and 

theoretical discussions, highlight a gap between our 

technological dreams and the current scientific paradigm. 

Today’s advanced theoretical frameworks and discussions in 

physics often grapple with the nuances and implications of 

Einstein’s theories, debating their practical applications and 

the true nature of time and space. 

In this paper, we delve deeper into these discussions, focusing 

particularly on the critique of certain underlying assumptions 

of Special Relativity. We examine the treatment of light 

behavior in different reference frames and the concept of time 

dilation, which are central to understanding not only the theory 

itself but also its broader implications for physics and potential 

interstellar exploration. By revisiting these foundational 

elements, this paper aims to shed light on the ongoing dialogue 

between empirical evidence and theoretical physics, 

challenging and perhaps refining our understanding of the 

universe." This integration maintains the coherence and flow 

of the introduction while incorporating the specific details 

about time dilation from Carroll's work. Would you like to 

proceed with editing the next sections? 

 

 

THE THEORY OF SPECIAL RELATIVITY 

 

Einstein presented his Special Relativity Theory (SR) as 

follows: 

 

 
Figure 1. Schematic representation of a light ray's trajectory in a 

moving train. A passenger inside the train observes the light traveling 

vertically from point 𝐴 to point 𝐵. An external observer perceives the 

light as traversing a longer diagonal path from 𝐴 to 𝐶 due to the train’s 

horizontal motion at velocity 𝑣, illustrating the core of Einstein’s time 

dilation concept. 

 

This figure depicts a train moving at velocity 𝑣 with a light ray 

traveling from the ceiling to the floor, observed differently by 

passengers inside the train and an observer on the ground. 

Imagine a train moving with velocity 𝑣. After time 𝑡, it has 

covered a distance 𝐿′′ = 𝑣𝑡. A passenger on the train 

consistently sees the light ray 𝐴𝐵. To an observer on the 

ground, however, the light from the ceiling travels a longer 

diagonal distance 𝐿′ from point 𝐴 to point 𝐶 simultaneously. 

Given ccc as the speed of light, we calculate: 

𝐿′ = 𝑐𝑡         (1) 

 

A, 𝐵, and 𝐶 form the right triangle 𝐴𝐵𝐶, allowing us to apply 

the Pythagorean Theorem to deduce the relationship between 

𝐿′ and 𝐿′′. To a passenger on the train, the time elapsed is 

solely the time it takes for light to travel from the ceiling to the 

floor, equating to the shorter distance from point 𝐴 to point 𝐵:  

 

𝑇 = 𝑙/𝑐        (2) 

 

Dividing Equation 1 by Equation 2, we obtain:  

 
𝑡

𝑇
=

𝑙

√1−
𝑣2

𝑐2

       (3) 

 

This relationship leads to a fascinating result. When the train 

is stationary 𝑣 = 0 and  𝑡/𝑇 = 1; thus, passenger 𝐾 and 

observer 𝑄 on the ground observe exactly the same amount of 

time passing. As the train's velocity increases, the ratio 𝑡/𝑇 

also increases, indicating to observer 𝑄 that more time has 

elapsed relative to the passenger’s experience. If 𝑣 reaches the 

speed of light (𝑐), the time inside the train appears to stop. This 

leads to a remarkable phenomenon: passengers on a train 

moving at light speed would not age, regardless of how many 

years pass on Earth. Following this logic, scientists have even 

hypothesized that if a spaceship could travel faster than light, 

it could theoretically travel back in time. Thanks to Einstein, 

we now have a theoretical framework that suggests the 

possibility of exploring the universe without aging, contingent 

on the development of faster-than-light (F-T-L) technology. 

This dream of interstellar exploration hinges on the currently 

impossible construction of an F-T-L spaceship. Like many, I 

had assumed that we merely needed to wait for technological 

advancements to make such a ship feasible. 

 

 

THE INTOLERABLE MISTAKE 

 

The allure of transcending temporal boundaries through 

Einstein's Special Relativity Theory (SR) has captivated both 

the scientific community and the popular imagination alike. 

This theory suggests a tantalizing possibility: that as velocities 

approach the speed of light, time within such a system would 

dilate, effectively halting the aging process for travelers 

moving at near-light speeds. However, a profound insight 

struck me during a moment of personal loss the sudden passing 

of a dear friend. As I reflected on our final conversations, my 

thoughts invariably drifted towards the mechanisms of time 

travel and interstellar journeys as postulated by Einstein. 

Could we, perhaps someday, traverse the temporal divides to 

revisit lost moments? 

This reflective inquiry led me to reassess the foundational 

premises of Einstein's theory. I delved into the nuances of SR, 

driven by a blend of sorrow and scientific curiosity. My 

analysis revealed critical oversights in the theory's 

assumptions about the behavior of light in different reference 
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frames an exploration that ultimately highlighted significant 

theoretical flaws. Einstein’s SR posits that observers in 

different inertial frames will perceive the speed of light as 

constant, but the interpretation of simultaneous events can 

diverge markedly. This discrepancy forms the cornerstone of 

the theory’s prediction of time dilation effects. For instance, 

consider a scenario involving a train moving at a significant 

fraction of the speed of light: 

 

 
 

Figure 2. Depiction of a stationary train scenario. Both the onboard 

passenger (𝐾) and external observer (𝑄) observe the light ray 

traveling vertically from point 𝐴 to point 𝐵. Due to the finite speed of 

light, observer 𝑄 perceives the event with a slight delay, underscoring 

the principles of optical propagation and reference frame dependency. 

 

As the train accelerates to high speeds, the internal and 

external perceptions of time and light begin to diverge more 

dramatically: 
 

 
Figure 3. Illustration of the train in motion toward point P1. At the 

reference time (e.g., 8:00 a.m.), the passenger 𝐾 observes light 

traveling vertically within the train. Due to the train’s motion and the 

delay in light reaching the observer 𝑄, the ray appears slanted to 𝑄, 

introducing the apparent spatial displacement from 𝐴 to 𝐶. 

 

 
Figure 4. Light behavior at a subsequent position (P2) as the train 

advances. The source of light shifts from point 𝐴 to 𝐷, resulting in a 

vertical ray 𝐷𝐶 observed by passenger 𝐾. Observer 𝑄, still perceiving 

the prior image, interprets the trajectory based on delayed 

information, further illustrating the non-simultaneity of observation 

across reference frames. 

 
Figure 5. Composite view of divergent light path perceptions. The 

diagram synthesizes the evolving observational perspectives of 𝐾 and 

𝑄, emphasizing that light rays 𝐴𝐵 and 𝐴𝐶 are not experienced 

simultaneously. This figure directly challenges the simultaneity 

assumption at the heart of Einstein's original thought experiment. 

 

 

 
 
Figure 6. Passenger 𝑲 and observer 𝑸 observe light rays 𝑨𝑪 and 𝑫𝑪 

in succession, never simultaneously. This demonstrates that ray 𝑨𝑪 is 

not a transformed version of ray 𝑨𝑩, as assumed by Einstein, but a 

distinct path seen at a different time, governed by the optics of relative 

motion. 
 

Upon deeper examination, it becomes apparent that Einstein’s 

conceptualization did not fully account for the implications of 

optics laws, particularly how light behaves in moving frames. 

His model presupposed that the light ray observed as 𝐴𝐵 by 

the passenger would be perceived as 𝐴𝐶 by the ground 

observer simultaneously an erroneous assumption, as the 

light’s path and its interaction with moving objects adhere 

strictly to the laws of physics. These insights compel us to 

reconsider the theoretical underpinnings of SR, particularly in 

its application to practical scenarios such as space travel and 

time dilation.  

While Einstein's theories undeniably advanced our 

understanding of the cosmos, they also invite continuous 

scrutiny to reconcile theoretical predictions with empirical 

observations. Einstein hypothesized that because the train 

moved, the observer would see 𝐵 as having moved to 𝐶 due to 

the relative motion. This observation seems intuitive but 

ignores critical nuances. If the train’s movement causes 𝐵 to 

appear at 𝐶 for the ground observer, then 𝐴 must also move to 

a new position (𝐷), which Einstein did not account for in his 

diagrams. These are not simultaneous observations but 

sequential ones, where the light ray’s path changes over time 

as the observer’s perspective shifts. 

These dynamics are not merely theoretical but have practical 

implications in understanding light behavior and relativity. As 

discussed in (Carroll, 2019), these thought experiments require 

careful interpretation to align with observed phenomena. 

Hawking and Mlodinow (2010) further emphasize the 

importance of empirical evidence in validating theoretical 

models, which in the case of SR, calls for a rigorous re-

examination of its foundational assumptions. The 

discrepancies highlighted here suggest a significant oversight 

in Einstein’s application of optical laws, which could 
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potentially undermine the theoretical structure of SR. Such a 

fundamental error challenges the practical feasibility of 

concepts like time travel and faster-than-light travel, which 

remain within the domain of theoretical speculation rather than 

empirical reality. 

In conclusion, while Einstein's SR Theory has undoubtedly 

inspired generations and propelled our understanding of the 

universe, it is crucial to approach such profound theories with 

a blend of reverence and skepticism. Only through meticulous 

scrutiny and empirical validation can we truly gauge their 

validity and applicability to our understanding of the cosmos 

 

 

CONCLUSION 
 

The notion that time itself can be stretched or compressed time 

dilation has long captivated theoretical physicists and science 

enthusiasts alike. However, a critical examination of Einstein's 

Special Relativity (SR) suggests that this idea, while elegant in 

theory, may rest on a flawed interpretation of observational 

simultaneity and the behavior of light in moving frames.  

This paper challenges the core assumption that light rays, as 

seen from different reference frames, can be experienced 

simultaneously in a physically meaningful way. As 

demonstrated through optical principles and thought 

experiments, what Einstein proposed as simultaneous 

perception (e.g., rays 𝐴𝐵 and 𝐴𝐶) fails to hold up under 

scrutiny.  

The apparent simultaneity is an illusion created by the finite 

speed of light and the relative positions of observer’s 

conditions governed by well-established optical laws, not 

relativity alone. Moreover, time as used in physics is not a 

tangible, manipulable property. It is a conceptual framework 

for measuring the progression of events or changes in velocity. 

It has no intrinsic velocity, nor has it ever been isolated or 

tested as a physical phenomenon.  

All empirical observations concern objects in motion not time 

itself. To suggest otherwise conflates conceptual abstraction 

with physical reality. Therefore, while SR has greatly enriched 

our understanding of spacetime, its treatment of time dilation 

should be re-evaluated in light of both optical law and 

experimental realism. Faster-than-light travel, and the 

associated dreams of time travel or suspended aging, remain 

compelling narratives but are better regarded as metaphors or 

theoretical extrapolations rather than physically grounded 

truths.  

Einstein’s work remains profoundly influential, but even the 

most elegant ideas must withstand critical revision. Only by 

questioning foundational assumptions can science move 

forward toward greater clarity.
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